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ABSTRACT : PROBLEM TO BE SOLVED: To reduce the size of the optical system, which employs two 
semiconductor lasers emitting light beams having different wavelengths, by providing the 
hologram optical element, which eliminates the coma aberration and the spherical 
aberration of the light beams that pass a recording surface and an objective lens, and 
generates an astigmatic aberration having a prescribed amount. 

SOLUTION: The light beams form semiconductor lasers LD1 and LD2 pass an objective 
lens 4 and optical spots are formed on the recording surfaces of an optical disk. The 
beams returned from the spots are converged by the lens 4 and guided to a quadrisected 
light receiving surface PD1 of a photodetector by a common optical system. A diffraction 
relief 50a of a hologram optical element 50 passes the light beams from the lasers LD1 
and LD2 with no other operation but the diffraction operation, eliminates the coma and the 
spherical aberrations against the returned light beams and generates the astigmatic 
aberration having a proscribed amount. The common element 50 is used for the lasers 
LD1 and LD2 to form the optical path and the optical system is made simpler. 
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iXt:. ^.-r y7"S4lct)t^-C<i. 07t3T5-TJ:o 
OaraL-C^L'^^^zi^. 3K-r-f ^5-^ 
¥ 5 0$fflLT4^J«#BBPDltcgBt$tfj&»o. #JP 

[ 0 0 3 4 ] i-T. M^A 1 £0#^f*:k— nDlco^t' 
-Ali, Si?8T{i^a^'5A^^5 0^0^lHliJf^ 

^7A7t^m?5 o-cnisf 1 yciHi^7t* { 4 

"T5 0(i. !fLDltCj;o-C^St$il7t:^Al 
07tf - A L T -5-^ 0^0^ Zttmi' >'X4 a, 
^*Alcooy:igtfr3t(cJ:i»ieii®5±c7)7Kx*f 
•y h*^cOM07t2r^U >X4*'^7tL'<:, EiJf 
L . ®l)f $ ixfzM A 1^) 1 iXIUSfTtS: 4 iJStE®^ 

[0035] — ^«A 2tfD*«Wt:U— !TIJ)2tfD3e» 
t (B]«^WC'{i^D^7 A3t^^ 5 0 Sr O&EHJbfc 

5t^»^F5 0T'^[3J»fft*^4. -r^T'. i6ftA2co 
^f*l^— nD2c7)7tSS*. 4^M7tfflPDlc0KS^Iil 
SLT, ^C04 7>S'lS7tfflPDlWlI.^fi5:H^ASt^--i.J: 
o (C Wf*: U— !fLD2cOS« 1 0 ±OjaSSrSS L TlS 

[0036] o -r^^^JtS^f^U- 
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ftffl^ 1 0 - 3 2 0 8 ] 4 



( % 2 0£fgffl| ) JJ ex f - 7S1-S3 oStttfc Affile 
J: i^gjfrU— «f LD1, 4 ««IS3tffiPD12Sttf*o^9^ 

fc. ^zgftu— -f LD2CJ>S1£ 1 0±<OfflBfclRIMi]E3S 
^ 8 0 o ^9 5 0 Sl/*^ U >'X4 <?)|g| 

fcEiESitfcfctfk ^JUttMfc H*T£>4 t -y 7 T 

[0037] A-r. muz^x^m»u—n.D2^t 

n X ^ ArTt^s^r 5 0 fc i o T - 1 JJcHUff $ ft . IR 
aSGE*? S 0 U^rir 4.09 (C Jk^- 

J: 5 (c. b — nD2ii . * n X9 5 0 

-'•ASrjffiSLT*?)- 1 <KHH»f3eS:»WU'>'X4^af 

j£:RA 2tf>- l&E]*r3l£tcJ:4^ffl5±*>*X;K 
■y h*»<3^)550Jt5r4t!tlJU >X4*-^g?tLT. 
L ... 0jlr3*ufcifcftA 2C7J+ 1 WEVrftt: 4W*&%ffi 

[003S] *a^7A3t^^5 O^S^U— fLD 
lA^OjfcftA ltfWtfc 4^JS3fcflBPDl's*3fc-r45S0 
*fc£T#$l«i&»£*vO>4tf> , r. #3H*l—-»fU> 
2*»'&e>&£A 2<?»eSr- lJJCHUffLfc5iai. *oX^ 
■-Mfi^SH 1 5 0 fc WHJ U > X4 fSk^Ktc 43 (r v-c JR££ 

ASfes?*? 5 0 t yX4 tiMiZW£WEX=P& 0 £ 

^5r*5t>. iR^MES^SOti^ftcl^-- «fLD 
2tJ:oTf69tSnfc«ftA 2tf53et-A*aiflLTi 
ft*> JR^ Sr Vt& I *f ft 1^ > § A 1 ffy^t 

[0039] z<r>i&mmiEm¥8 o ^st^wi. 0 
hztz\ mmxzz* hi 7co^ B M)Riit«iE«^s 

0it—tt<vmW/r7xmVx.8 1 , 8 2<?)P»:(i. JRM 
»IEiftfflC»^4'**— ^£W4SS9i1W8 3. 8 
4#**vy*uBj£aii. ififcialsifciSSiyBS 5tm» 
&*VCt*43FFC*4. jS»5MSBS8 3. 84€r^-f<:M 

LD1. LD2«9ifc&Al. A 2<TOftK3K"tj8ftftfc:fH8. X 
t«MPffl«JBt -T * .1 t tfT'S & . M*»f Att3ttf>«# 

*i*ia«WT t A»-f 4 . e t jSAsiB&ttiE 

«B*SrS*<9L*SittiJ:0. JRMffilEsSt^i: LX 



hh., 

[0040] iiSCStJ:3(:. -^TTR'J*- 
1 8 lfcjflwc. JRM?iBlEi«ffi(2^fir-^^^^-> 5rx 

M^tU8 3 2-MfftH'. *H3?*U— FLD1, L 
D2covS^ A 1 , A2«a^CJ:"). *»»**fffiS[iR 
H«IE*^ 8 0 <i^fflX«*-mffl«flS*a«'t 4 C t ifi 

X'Zh* 

[0041] mmwzzvft^&mt-f&^mii, 4 

■f. Ell Ot^^JIIWtXJOiJex^-yXS 1-S3<7) 

ij-ff^Sjic J: 0 , ¥#f*U— nDit 4 4MPS3tiBPOi t 
t J: 0 * oX5 A^S^F 5 0 VtBrF/ <? - 

0 (-luzmn) izm-f^im. M^xwmmm^-s 

0 tc±5(tS>feffl2:iaSfT*ffit L < fcMM8Wfti£*Jfli. ^ 
^*aSji»-C*«>» JR^ffliE^SOcOfifiiEfixft^-r 
4. 

[0042] XT77S6 i: LT . Z<V¥m#\s— fLD 
^feOfSfflBiaKKrJl&^D^^^a^ 5 0 ( - 1 

a:EH?f) ttsttsitffi, ^vvaRnt&E^sotfctf- 
A7mmiz&v&&m. m^x^ Ritje^stwu > x 

*S 4 ft® . *&» vt RSt^OJRHtf lE^ 1 ? S 0 C tl If h 
iff) iztsl-f&ftm^ 8!v>TSIt^c7)4^Si|S.TtffiPDi^) 

[0043] Xf-yXS 7 i: LT ; ^ffcl-— TLD2iO 
(aKffiMSrSIft^-y:. 4^SiJS3tffiPDl±c7)JR.IIft^ff 

f-v/SSM 1 ). lD2mm Z^z-X WlSiYM- r l« 0 5M 

d<7)J; pi;, 4 *fiJS3t®PDi TWSr JCaiJ^fk^ 

[0044] SIC, ;Wf-yrS8K^f»7Sl 
»A^7R 1 StIS5eL-T. s«. iiex^ yxs 1—S 
3 «0^#Hs U— fimcr)ftm±.cr>(iLW&lf/Xii 4 ^gij 
S3tB5PDiiO(2a2rS:f[:S-ti:, Xf 77S5-S7C 
X . 4 ^SU^ftWDl-e^SriR^a/hi: ^4 ftHSr 
^^il^^ft U— !fLD2<0(a®^'JR^SrS'hi: 
^-4^SA £ 5}<4 4 fiP^m^HISWTi 4-4 4T\ 
±IE^iryXS 1— S SZWiVfe-tZ tlZ£ r>X . &2 

commoft^&z® 4 C 1 1 X # 4 . 

(m3^JfeCT)±fie^2C0|IMPirat, 01 It* 



BNSOOCIO: <JP_41 03208 14A_J_> 



( S) 



mnw- 1 o - 3 2 o s 1 4 



8 0 a jWEKS il^m. ^ 2 t R«T* & f 

•y 7 T y 7°^H2r t t"CI & . 
[00451 012 (^^-T i 3 lz . U— ««.D2R 
o r*mKfr%=t 5 0 colffltcffia £ fifcaaBHUKS 

o "C$:*t $ i LtcM A 2 ^ tT- A $■ S5£ LT Zit (c . 

2^t--AA^lRHS:l^*-r^ <1 i^MlilitX^lfjE 
ff8 0a^«sl/ — !fLD2 1 * o ^7 Aft^fit^ 5 

o <5Df§! tea < t^-fi . m.mzti v vc ^ — noi^ 

(SS4^SS<?iJ) ifEX-rvXS 1 3<50ft3t^i£l:: 
<fc & ¥3H* f LD1 , 4 ^fMffiPDl fttftfcu ^ ^ 
ft^5^5 0Offi^ib^£ffltvt, M 1 B^ijrf J: '3 
Sr. Si2^4*M3S3fc1iiPn2j5i*fittP$n. iiaSfifcEJ. 

>k si commm t mmx-h it^TT r-2§ssrt#& 

[0046] <rcO*{§-£, ifcftA 2<7)^«sU— !fLD2£7) 

*»tR«fc:flE»"CJi, ^n^iore^soSrOtf: 
^Aasi^tfiSaMSrS&fcJj? 03feso!B2»£<a 0& 

<04ftwmxmpmzm< io^ic, n 

D2&t/m 2 4 ^-SiJ^ jtffiPD2*lEa$ ixS . 

[0047]C«0J;3(:, ^ A3ie^3Rt*i»t4» 1 ^ 
#^U--ifLDiaV4^fiJ^3t®PDl^^fii-g^iS^ 

U -?-cDf&, ^2tfO^#f^L-— >fLD2&^2<5 r )4^-SiI 
g3l£ffiP02^ffliOfiSSr^-r&. £tz^ mi 3<7)S£f£ 
CScTJ: a 5:. m 2^4^fiJ^tSPD2*<|£M§ii7t:y. 
*k m2c7)Hfiapyi:l3iai^ *D^7^*fffar;» 

stilus o **eb$ tctz tv?T-y y^m.^^i> z t 

LX'ZZ. m20)4 ttM&ytMPVQli . * o ^ 5 -iU3t^ 
iT5 0 *<%ft A 2 O - 1 JKHtfafefc J: & I e#*ffi 5 ±<7> 
3fcX.+:>y h*^i^M05tSr*J?*lU-^X4*^S5tLT. 
EfcrU 0!>r$^7t:?S^ A 2(7) 1 &[HjiJr3fc£ 4 #§>JS3fc 

[00483 iR^fcMEffl^S 0 «r*rT**£\ H 1 4 
^ i 3 t= . \s — . 4 ^SiJ^TWDl&t*** 

D/7A*?ff5 0ll ^LDltC J: 

St$ix£ifcK A lcDTtb"— A LT -e<^) 0 ftSfff ft 
SrJt^ U- yX^i # „ A 1<7) 0 &H]#r #c i & leu 

T, iHllffL. 0tff$il^ftAlcDl<5:l£lW : ^S-4^f>| 
[00493 Oi'tC, nD2Ji. *D/7A 



<7>jfeh*-A<7)0^lllHf*tB&R-iMc»-C'. >X4 

±3E»2««StCTi: *o ^52.3^*^31^** 

fti.- ^Xoiatcift* A i<7:>7t t*- ACtif^ffl Liri >JKH 
*CE*?8 0*«EaSi-L. i^lRSMGES^SOJi. ^ 
!fLD2t: J: oT*»S*l3t*ft A 2<03tt*-^ 

[00503 wCOi '3 <C. #»«sU— «n.D2*»^* 

U — «fLDl |H] Uf $ ix^: ^ ^T^tSj >' X 4 'M^l *•> o 3t 
t|S]-^)3tSSSr3ltf. ¥3W*U— ¥1D2*^£7)^A 2 
«03t<7)M 0 3tti* n ^' 7 5 0 -W) S iff :ft 

^A l^®f*cu— !TLDltf5t»4:J±a^fc«>, g2« 
4->HW3t3eiiiP02^*S*i4. 

[00513 mmwzznft^&Mmt&mm. ± 
2«^ntti9i<^ia i o tzjjk itimfyz&vtx , ±§ax 

-r •■/ r S 5 SIX S 6 "C . Sftf^) 4 ftSiJgTfcSJPDl ±(75 
iSm.WR^(7)^ 0 1:»2<04 ^HPIS*BBPD2K:ov^ 

(m5<?mmm) ±.sm4<7)mmmmmt,z. uses 

f^C:ft®{!IKH*!IE«^S 0 a**iEa$iT>t:tW-, ^4 

[ 0 0 5 2 3 H 1 6 (z^-T J: 3 tc . ¥mfcU-- 
^o/^A^il 1 5 0 <0IBIfc:i:BS*ut*«WI8iK^ 
fiSIER^S 0 a(i. ffiBtis^-C^me-HcU— niJ2t=J: 
oTMJ ix?t:iS^ A2«3t b - A * iSii L T Zixlz . 

2«3feb*-A*»4»JRI6tHi*-*-S. ^^UliRHMiE 
0c«:S<%£-J2. mH-tcfcv->T¥®(*u— fLDio 

[ o o 5 3 3 , ±ie*^BBOTt e y?T-v zrmmz 

fc^rti, «Wu>X{± v WRBftm^u >XT'*SC: 

^-^U>-X*iHaL^Hb >-X^i: LTtR«c0^S 
SriS-r S Z t lih § ^> *»T* . 
[0B^®#^rfJiBB3 

[011 *^aj( C J; § ^ 1 <7)HSfeCT^7cb" -y ^ T -y 7" 

[ @ 2 1 n«r0y«wi£ttaj»o4 ^j^m^mht- 

[ H 3 3 *&mz J: S m 1 «0HSSCT«07\: b* y 9 T -y 7' 
[04 3 *^tctSSl<^li}£ea|07cb-y^T-y7- 
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h, 

[05 ] *%mzj:&wi\ nmmnftx: ■■> 9t -jy 

h, 

i m e ] iz x h m i tr ~, 9 7 7 

[ ffl 7 ] *^sjtc i hW. 1 ^HM^J^^t y 7 7 y r 
IMS ] *fWJC J: &3g 2 coggM^Ttt >y 7 7 vr 7 
[09] J: & m 2 «Hj&aj/ylJ<0?E t y ? 7 -y T 

[01 0] 2js^{Cj:?,m2^]te^Jc7)3tt'y^Ty 
[011] J: S»30SWtWtfWtt v 7 T y 

7&w:ftift<7Mm\mmx'fo h . 

[012] *3tmz J: S St 3 ^)H5fi|yl]i05t tr y 7 T •? 



[013] *5HB t J: S £ 4 C0»te(yl|^.)5t f y ? T y 

r^Mrtgcf mmmmx-b & ... 

[0i4] isswutz ommmwt tr y ? r 

[0] 5] *3&JllZ&S>8i50)9mmpy)lZ\Zv77'y 

rmmftmom^mmmxhz. 

[016] *y%BJ(C J: & 9 5 C9?l]&£flaj?>;fc t -y 
[017] *mttz i 2 ^HSSC?y^3t tr -y 

r^a^iRii«iE«T 1 ^)mai5^BiTra0-C' t t) & . 

[ 0 1 S ] *fHHc i 2 <7)||j!ifi|yiJ03t t -y 7 7 y 

LD1.LD2 V—ficM 
50 *O^A3fcf5f^ 

4 ffl^'/'X 

5 'ft? 4X9 

PD1, PD2 3t^tUSI^)4«-fiJ^7t® 

10 mm 
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